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Abstract
The information about affective states in individuals with autism  spectrum  disorder  (ASD) is difficult to obtain as
they usually suffer from deficits in facial expression. Affective state conditions of individuals with ASD were associated
with impaired regulation of speech, communication, and social skills leading towards poor socio- emotion
interaction. It is conceivable that the advance of technology could offer a psychophysiological alternative modality,
particularly useful in persons who cannot verbally communicate their emotions as affective states such as individuals
with ASD. The study is focusing on the investigation of technology-assisted approach and its relationship to affective
states recognition . A systematic review was executed to summarize relevant research that involved technology-
assisted implementation to identify the affective states of individuals with ASD using Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) approach. The output from the online search process obtained from
six publication databases on relevant studies published up to 31 July 2020 was analyzed. Out of 391 publications
retrieved, 20 papers met the inclusion and exclusion criteria set in prior. Data were synthesized narratively despite
methodological and heterogeneity variations. In this review, some research methods, systems, equipment and models
to address all the related issues to the technology-assisted and affective states concerned were presented. As for the
consequence, it can be assumed that the emotion  recognition  with assisted by technology, for evaluating and
classifying affective states could help to improve efficacy in therapy sessions between therapists and individuals with
ASD. This review will serve as a concise reference for providing general overviews of the current state-of-the-art
studies in this area for practitioners, as well as for experienced researchers who are searching for a new direction for
future works. © 2013 IEEE.








Speech communication Speech recognition
◅ Back to results
 Export  Download  Print  E-mail  Save to PDF ⋆ Save to list  ▻More...
View at Publisher
IEEE Access
Volume 9, 2021, Article number 9359753, Pages 33638-33653
Rashidan, M.A.a Sidek, S.N.a  Yusof, H.M.a Khalid, M.b Dzulkarnain, A.A.A.c Ghazali, A.S.a
Zabidi, S.A.M.a Sidique, F.A.A.b 




 View references (55)





Social Media and Citations
beyond Scopus.
Metrics 
Cited by 0 documents
Inform me when this document
is cited in Scopus:
Related documents
,  , 
(2020) CEUR Workshop
Proceedings
,  , 
(2019) Proceedings -




(2021) Conference on Human
Factors in Computing Systems -
Proceedings
  
Find more related documents in
Scopus based on:
❓  ▻View all metrics

Set citation alert ▻
Person-independent multimodal
emotion detection for children
with high-functioning autism
 Sousa, A. d'Aquin, M. Zarrouk,
M.
Emotion Recognition in Children
with ASD using Technologies: A
Systematic Mapping Study
 Pavez, R. Diaz, J. Vega, D.
Activity Recognition with Moving




 Washington, P. Kline, A.
Mutlu, O.C.
View all related documents based
on references
 ▻Authors  ▻Keywords
Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA




Autism  spectrum  disorders Emotion  interactions Emotion  recognition






Funding sponsor Funding number Acronym
Ministry of Higher Education, Malaysia TRGS/1/2019/UIAM/02/4 MOHE
Funding text
This work was supported by the Ministry of Higher Education Malaysia under the Transdisciplinary Research Grant
Scheme (TRGS/1/2019/UIAM/02/4).
Craig, F., Fanizza, I., Russo, L., Lucarelli, E., Alessandro, L., Pasca, M.G., Trabacca, A. 
(2017) Autism Research, 10 (7), pp. 1249-1258.  . 
 
doi: 10.1002/aur.1772 
Watson, L.R., Baranek, G.T., Roberts, J.E., David, F.J., Perryman, T.Y. 
 (Open Access)





(2011) Trends in Cognitive Sciences, 15 (9), pp. 409-416.  . 
doi: 10.1016/j.tics.2011.07.003 
Tsai, T.-W., Lin, M.-Y.  
(2011) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and








Publisher: Institute of Electrical and Electronics Engineers Inc.
 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1
Social communication in children with autism spectrum disorder (asd): Correlation






Behavioral and physiological responses to child-directed speech as predictors of









An application of interactive game for facial expression of the autisms
Cited 15 times
View at Publisher
Rusli, N., Sidek, S.N., Yusof, H.M., Ishak, N.I. 
 (Open Access)
(2018) IEEE Access, 6, art. no. 8510806, pp. 68487-68497.  . 
 
doi: 10.1109/ACCESS.2018.2878144 
Haputhanthri, D., Brihadiswaran, G., Gunathilaka, S., Meedeniya, D., Jayarathna, S., Jaime, M., Harshaw, C. 
(2020) International Journal of Automation and Computing, 17 (6), pp. 837-854.  . 
 
doi: 10.1007/s11633-020-1231-6 
Ioannou, S., Ebisch, S., Aureli, T., Bafunno, D., Ioannides, H.A., Cardone, D., Manini, B., (...), Merla, A.
(Open Access)




Procedures for performing systematic reviews 
(2004) Keele Univ., Keele, U. K., Tech. Rep. TR/SE-0401, pp. 1-26.  . 
 
Rusli, N., Md Yusof, H., Sidek, S.N., Ishak, N.I. 
(Open Access)
(2018) 2018 IEEE EMBS Conference on Biomedical Engineering and Sciences, IECBES 2018 -




Rusli, N., Yusof, H.M., Sidek, S.N., Latif, M.H. 




Rusli, N., Sidek, S.N., Yusof, H.M., Ishak, N.I., Khalid, M., Dzulkarnain, A.A.A. 
 (Open Access)




























Hottest pixel segmentation based thermal image analysis for children
View at Publisher
11
Implementation of Wavelet Analysis on Thermal Images for Affective States




Goulart, C., Valadão, C., Delisle-Rodriguez, D., Tavares, D., Caldeira, E., Bastos-Filho, T. 




Jung, C.E., Strother, L., Feil-Seifer, D.J., Hutsler, J.J. 
 (Open Access)
(2016) PLoS ONE, 11 (7), art. no. e0158804.  . 
 
doi: 10.1371/journal.pone.0158804 
Ogoshi, S., Takezawa, T., Ogoshi, Y., Yanaka, H.T., Mitsuhashi, Y. 
(Open Access)
(2014) Sensors and Materials, 26 (7), pp. 505-518.  . 
 
doi: 10.18494/sam.2014.1017 
Bekele, E., Zheng, Z., Swanson, A., Davidson, J., Warren, Z., Sarkar, N. 
(2013) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and
Lecture Notes in Bioinformatics), 8010 LNCS (PART 2), pp. 454-463. 
ISBN: 978-364239190-3 
doi: 10.1007/978-3-642-39191-0_50 
Ahmed, W., Mitra, S., Chanda, K., Mazumdar, D. 
(2013) 2013 4th National Conference on Computer Vision, Pattern Recognition, Image Processing and
Graphics, NCVPRIPG 2013, art. no. 6776229.  . 
doi: 10.1109/NCVPRIPG.2013.6776229 
Sivasangari, A., Ajitha, P., Rajkumar, I., Poonguzhali, S. 
(2019) Journal of Ambient Intelligence and Humanized Computing.  . 
 
doi: 10.1007/s12652-019-01492-y 
Kushki, A., Khan, A., Brian, J., Anagnostou, E. 














Overview of social cognitive ability from the perspective of facial expressions and





Virtual reality-based facial expressions understanding for teenagers with autism
View at Publisher
16










A Kalman filtering framework for physiological detection of anxiety-related arousal in




Smitha, K.G., Vinod, A.P. 
(2015) Medical and Biological Engineering and Computing, 53 (11), pp. 1221-1229.  . 
 
doi: 10.1007/s11517-015-1346-z 
Smitha, K.G., Vinod, A.P. 
(2013) 2013 IEEE International Conference on Electronics, Computing and Communication Technologies,
CONECCT 2013, art. no. 6469294.  . 
ISBN: 978-146734608-5 
doi: 10.1109/CONECCT.2013.6469294 
Smitha, K.G., Vinod, A.P. 
(2013) International Symposium on Medical Information and Communication Technology, ISMICT, art. no.
6521709, pp. 103-107.  . 
ISBN: 978-146735772-2 
doi: 10.1109/ISMICT.2013.6521709 
Matin, R., Valles, D. 





(2019) Proceedings of the IEEE International Conference Image Information Processing, 2019-
November, art. no. 8985706, pp. 532-535.  . 
ISBN: 978-172810898-8 
doi: 10.1109/ICIIP47207.2019.8985706 
Jarraya, S.K., Masmoudi, M., Hammami, M. 
(2021) Multimedia Tools and Applications, 80 (1), pp. 83-125. 
 
doi: 10.1007/s11042-020-09451-y 
Nhan, B.R., Chau, T. 


















A Speech Emotion Recognition Solution-based on Support Vector Machine for








A comparative study of Autistic Children Emotion recognition based on Spatio-








Latif, M.H., Yusof, M.H., Sidek, S.N., Rusli, N. 
(Open Access)
(2016) IECBES 2016 - IEEE-EMBS Conference on Biomedical Engineering and Sciences, art. no.
7843419, pp. 80-85.  . 
ISBN: 978-146737791-1 
doi: 10.1109/IECBES.2016.7843419 
Król, M.E., Król, M. 
(2019) Neuropsychologia, 129, pp. 397-406.  . 
 
doi: 10.1016/j.neuropsychologia.2019.04.022 
Dibris, S.P., Dibris, A.S., Dibris, A.C., Dibris, F.O. 
A set of full-body movement features for emotion recognition to help children affected by autism spectrum
condition 
(2013) Proc. IDGEI Int. Workshop, pp. 1-7. 
 
 
Nag, A., Haber, N., Voss, C., Tamura, S., Daniels, J., Ma, J., Chiang, B., (...), Wall, D.P. 
 (Open Access)
(2020) Journal of Medical Internet Research, 22 (4), art. no. e13810.  . 
 
doi: 10.2196/13810 
Chevalier, P., Martin, J.-C., Isableu, B., Bazile, C., Tapus, A. 
(2017) Autonomous Robots, 41 (3), pp. 613-635.  . 
 
doi: 10.1007/s10514-016-9575-z 
Chu, H.-C., Tsai, W.W.-J., Liao, M.-J., Chen, Y.-M. 
(2018) Soft Computing, 22 (9), pp. 2973-2999.  . 
 
doi: 10.1007/s00500-017-2549-z 
Leblanc, E., Washington, P., Varma, M., Dunlap, K., Penev, Y., Kline, A., Wall, D.P.
 (Open Access)








A novel machine learning analysis of eye-tracking data reveals suboptimal visual







Toward continuous social phenotyping: Analyzing gaze patterns in an emotion





Impact of sensory preferences of individuals with autism on the recognition of





Facial emotion recognition with transition detection for students with high-






Feature replacement methods enable reliable home video analysis for machine




Dai, K., Fell, H.J., MacAuslan, J. 
(2008) Proceedings of the 4th IASTED International Conference on Telehealth and Assistive Technologies,
Telehealth/AT 2008, pp. 31-36.  . 
ISBN: 978-088986740-6 
Jiang, M., Francis, S.M., Srishyla, D., Conelea, C., Zhao, Q., Jacob, S. 
(2019) Proceedings of the Annual International Conference of the IEEE Engineering in Medicine and
Biology Society, EMBS, art. no. 8857005, pp. 6063-6068.  . 
ISBN: 978-153861311-5 
doi: 10.1109/EMBC.2019.8857005 
Lee, H.-Y., Hu, T.-Y., Jing, H., Chang, Y.-F., Tsao, Y., Kao, Y.-C., Pao, T.-L.  
(2013) Proceedings of the Annual Conference of the International Speech Communication Association,
INTERSPEECH, pp. 215-219.  . 
 
Leo, M., Coco, M.D., Carcagnì, P., Distante, C., Bernava, M., Pioggia, G., Palestra, G. 
(2015) Proceedings of the IEEE International Conference on Computer Vision, 2015-February, art. no.




Marinoiu, E., Zanfir, M., Olaru, V., Sminchisescu, C. 
(2018) Proceedings of the IEEE Computer Society Conference on Computer Vision and Pattern
Recognition, art. no. 8578328, pp. 2158-2167.  . 
ISBN: 978-153866420-9 
doi: 10.1109/CVPR.2018.00230 
Mehta, D., Siddiqui, M.F.H., Javaid, A.Y. 
 (Open Access)
(2019) Sensors (Switzerland), 19 (8), art. no. 1897.  . 
 
doi: 10.3390/s19081897 
Piana, S., Stagliao, A., Odone, F., Verri, A., Camurri, A. 




Recognizing emotion in speech using neural networks
Cited 27 times
34





Ensemble of machine learning and acoustic segment model techniques for speech























Tariq, Q., Daniels, J., Schwartz, J.N., Washington, P., Kalantarian, H., Wall, D.P. 
 (Open Access)
(2018) PLoS Medicine, 15 (11), art. no. e1002705.  . 
 
doi: 10.1371/journal.pmed.1002705 
Rouhi, A., Spitale, M., Catania, F., Cosentino, G., Gelsomini, M., Garzotto, F. 
(2019) International Conference on Intelligent User Interfaces, Proceedings IUI, pp. 31-32.  . 
ISBN: 978-145036673-1 
doi: 10.1145/3308557.3308688 
White, S.W., Abbott, L., Wieckowski, A.T., Capriola-Hall, N.N., Aly, S., Youssef, A. 
(2018) Behavior Therapy, 49 (6), pp. 881-888.  . 
 
doi: 10.1016/j.beth.2017.12.010 
Xavier, J., Vignaud, V., Ruggiero, R., Bodeau, N., Cohen, D., Chaby, L. 
 (Open Access)
(2015) Frontiers in Psychology, 6 (DEC), art. no. 1954.  . 
 
doi: 10.3389/fpsyg.2015.01954 
Liu, W., Li, M., Yi, L. 
(2016) Autism Research, 9 (8), pp. 888-898.  . 
 
doi: 10.1002/aur.1615 
Haber, N., Voss, C., Daniels, J., Washington, P., Fazel, A., Kline, A., De, T., (...), Wall, D.P. 
A wearable social interaction aid for children with autism 
(2020) Proc. CHI Conf. Extended Abstr. Hum. Factors Comput. Syst., pp. 2348-2354. 
 
Uluyagmur-Ozturk, M., Arman, A.R., Yilmaz, S.S., Findik, O.T.P., Genc, H.A., Carkaxhiu-Bulut, G., Yazgan,
M.Y., (...), Cataltepe, Z. 
(2016) Proceedings - 2016 15th IEEE International Conference on Machine Learning and Applications,




Mobile detection of autism through machine learning on home video: A development






















Identifying children with autism spectrum disorder based on their face processing






ADHD and ASD classification based on emotion recognition data
Cited 4 times
View at Publisher
Ayvaz, U., Gürüler, H., Devrim, M.O. 
Use of facial emotion recognition in E-learning systems 
(2017) Inf. Technol. Learn. Tools, 60 (4), p. 95.  . 
Sep. 
 
Piana, S., Stagliańo, A., Odone, F., Camurri, A. 
(Open Access)
(2016) ACM Transactions on Interactive Intelligent Systems, 6 (1), art. no. 6.  . 
 
doi: 10.1145/2818740 
Rudovic, O., Lee, J., Dai, M., Schuller, B., Picard, R.W. 
 (Open Access)
(2018) Science Robotics, 3 (19), art. no. eaao6760.  . 
 
doi: 10.1126/scirobotics.aao6760 
Jiang, M., Francis, S.M., Tseng, A., Srishyla, D., Dubois, M., Beard, K., Conelea, C., (...), Jacob, S. 
(2020) Proceedings of the Annual International Conference of the IEEE Engineering in Medicine and
Biology Society, EMBS, 2020-July, art. no. 9176843, pp. 871-875. 
ISBN: 978-172811990-8 
doi: 10.1109/EMBC44109.2020.9176843 
Muhammad, G., Alhamid, M.F. 
(2017) Multimedia Tools and Applications, 76 (8), pp. 10881-10892.  .
doi: 10.1007/s11042-016-3912-2 
Hassouneh, A., Mutawa, A.M., Murugappan, M. 
 (Open Access)
(2020) Informatics in Medicine Unlocked, 20, art. no. 100372.  . 
 
doi: 10.1016/j.imu.2020.100372 
Singh, A., Dewan, S. 
 (Open Access)


























Development of a Real-Time Emotion Recognition System Using Facial Expressions









 1 of 1
Gu, S., Wang, F., Patel, N.P., Bourgeois, J.A., Huang, J.H. 
 (Open Access)





(1999) Handbook of Cognition and Emotion, pp. 45-60.  .
T. Dalgleish, Ed. Hoboken, NJ, USA: Wiley 
 
 Sidek, S.N.; Department of Mechatronics Engineering, Kulliyyah of Engineering, International Islamic University
Malaysia, Kuala Lumpur, Malaysia; email:   
© Copyright 2021 Elsevier B.V., All rights reserved.
54
























Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.
↗Terms and conditions ↗Privacy policy 
↗Elsevier B.V 
use of cookies
 
